CF 3 C 6 H 4 CH 3 as an external standard (-63.72 ). Boron spectra ( 11 B-NMR) were recorded on a Bruker Avance DPX 500 spectrometer and are reported in ppm using BF 3 •OEt 2 as an external standard (0.00). Electrospray mass spectra (ESI-MS) were obtained using a Bruker MicrOTOF Mass Spectrometer. Gas Chromatography (GC) analysis data were obtained on Agilent 6850 Series GC System with a 7673 Series Injector. An HP-1 capillary 30 m column was employed (19091Z-413E). 2-carboxybenzene boronic acid and (2-(methoxycarbonyl)phenyl)boronic acid was purchased from Boron Molecular and used without further purification. 2-Amino-4-(trifluoromethyl)benzoic acid was purchased from TCI America and used without further puridication. Unless otherwise noted, all other commercially available reagents and solvents were purchased from Aldrich and used without further purification.
Procedures for the preparation of boronate catalysts 8a-8d, 10b, 11: 8a: 2-carboxybenzene boronic acid (2.00g , 12.0 mmol) and pinacol (1.43 g, 12.1 mmol) were added to a 100 mL flame-dried flask equipped with a Dean Stark trap and a reflux condensor. Toluene (25 mL) was then added to the reaction pot and the heterogeneous mixture was heated reflux with vigorous stirring for 24 h. The reaction mixture was then allowed to cool to room temperature and the solvent was removed in vacuo. Excess pinacol was removed by trituration of the resulting white solid in ether. This afforded 8a as a white powder, 2.89 g (97%), decomposed 331. 2 
8b:
The esterification was carried out as previously reported. 3 2-Bromo-4-fluorobenzoic acid (1.00 g, 4.6 mmol) was dissolved in MeOH (6 mL), concentrated HCl (50 µL) was added, and the reaction mixture was heated to 65 ºC for 24 h. After allowing to cool to room temperature, the reaction mixture as extracted with methylene chloride (3 x 50 mL), washed with NaHCO 3 , washed with brine, dried with Na 2 SO 4 , and concentrated to afford methyl 2-bromo-4-fluorobenzoate as a clear oil (850 mg, 80 %); 1 H NMR (400 MHz, CDCl 3 ) δ 7.88 (dd, 1H, J = 8.8, 6.0 Hz); 7.40 (dd, 1H, J = 8.0, 2.4 Hz); 7.07 (ddd, 1H, J = 10.4, 7.6, 2.4 Hz); 3.92 (s, 3H).
This borylation procedure was performed on a similar compound. 4 An oven-dried 50 mL schlenk flask was brought into the glove box and methyl 2-bromo-4-fluorobenzoate (500 mg, 2.15 mmol), bis(pinacolato)diboron (589 mg, 2.36 mmol, 1.1 eq.), PdCl 2 (dppf)•DCM (89 mg, 0.108 mmol, 5 mol %), and KOAc (645 mg 6.45 mmol, 3.0 eq.) were added. The reaction flask was sealed with a septum and removed from the glove box. The reaction flask was purged with nitrogen (3x) and dioxane (11.2 mL) was added. The reaction mixture was then heated to 80 ºC for 24 h under a nitrogen atmosphere. After cooling to room temperature the reaction mixture was filtered through celite, and the solid was The methyl 4-fluoro-2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzoate (100 mg, 0.376 mmol) was added to an 8 mL vial and dissolved in THF (2.0 mL) under an argon atmosphere. Aqueous LiOH (2 M, 0.50 mL, 1 mmol) was then added at 23 ºC and the reaction mixture was allowed to stir at 23 ºC for ~1 h (monitored by TLC). After the reaction reached completion the reaction mixture was diluted with water, acidified, and extracted with ethyl acetate (3 x 50 mL). The organic layer was then washed with brine and dried with MgSO 4 
8c:
A modified version of the previously published procedure was used. 5 2-Amino-4-(trifluoromethyl)benzoic acid (2.05 g, 10.0 mmol, 1 eq.) was dissolved in a mixture of acetic acid (6 mL), 48 % HBr (4 mL), and water (4 mL) and cooled to -10º C. A solution of sodium nitrite (690 mg, 10.0 mmol, 1 eq.) in water (2 mL) was added dropwise over 5 min. The temperature was raised to 0 ºC and allowed to stir at this temperature for 3 h. The resulting slurry was added dropwise via syringe to a solution of CuBr (1.435 g, 10.0 mmol, 1 eq.) in 48% HBr (5 mL) at 60 ºC over 20 min. After the addition the reaction mixture was heated for 1 h at 60 ºC. The reaction mixture was then allowed to cool to 23 ºC and poured into ice cold water (200 mL). The resulting precipitate was collected in vacuo and washed with water (100 mL). The solid was then stirred in boiling DCM for 5 min and the solid was removed by vacuum filtration. The filtrate was concentrated to afford 2-bromo-4-(trifluoromethyl)benzoic acid as a tan solid (1. This methylation procedure has been previously reported was followed. 6 2-bromo-4-(trifluoromethyl)benzoic acid (422 mg, 1.57 mmol) was dissolved in DMF (4.2 mL) under an argon atmosphere. Potassium carbonate (240 mg, 1.73 mmol, 1.1 eq.) and iodomethane (120 µL, 1.88 mmol, 1.2 eq.) were then added. The reaction mixture was stirred at 23 ºC for 24 h then poured into water (100 mL). The water was extracted with ethyl acetate (3 x 40 mL) and the organic layers were washed with NaHCO 3 , washed with water, washed with brine, dried with Na 2 SO 4 , and concentrated to afford methyl 2- This borylation procedure was performed on a similar compound. 4 An oven-dried 25 mL schlenk flask was brought into the glove box and methyl 2-bromo-4-(trifluoromethyl)benzoate (300 mg, 1.06 mmol), bis(pinacolato)diboron (290 mg, 1.16 mmol, 1.1 eq.), PdCl 2 (dppf)•DCM (44 mg, 0.053 mmol, 5 mol %), and KOAc (318 mg, 3.18 mmol, 3.0 eq.) were added. The reaction flask was sealed with a septum and removed from the glove box. The reaction flask was purged with nitrogen (3x) and dioxane (5.6 mL) was added. The reaction mixture was then heated to 80 ºC for 24 h under a nitrogen atmosphere. After cooling to room temperature the reaction mixture was filtered through celite, and the solid was washed with ethyl acetate (100 mL). The filtrate was then washed with water (2 x 100 mL), washed with brine, and dried with MgSO 4 . After concentrating, the product was purified by silica gel column chromatography (10% ethyl acetate in hexanes) to afford methyl 4-(trifluoromethyl)-2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzoate as a light yellow oil (317 mg, 91 %). Methyl 4-(trifluoromethyl)-2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzoate (100 mg, 0.303 mmol) was added to an 8 mL vial and dissolved in THF (2 mL) under an argon atmosphere. Aqueous LiOH (2 M, 0.50 mL, 1 mmol) was then added at 23 ºC and the reaction mixture was allowed to stir at 23 ºC for ~1 h (monitored by TLC). After the reaction reached completion the reaction mixture was diluted with water, acidified, and extracted with ethyl acetate (3 x 50 mL). The organic layer was then washed with brine and dried with MgSO 4 
8d:
The o-borylation procedure reported on a similar compound by Leigh and coworkers was followed. 7 N,N,N'-trimethylethylenediamine (0.82 mL, 6.4 mmol) was dissolved in dry THF (16 mL) under an argon atmosphere and cooled to -20 ºC. nBuLi (1.3 M, 4.8 mL, 6.2 mmol) was added dropwise at -20 ºC and allowed to stir at -20 ºC for 15 min. Freshly distilled aldehyde (0.73 mL, 6.0 mmol) was then added at -20 ºC and allowed to stir at -20 ºC for an additional 15 min. An additional volume of nBuLi (1.3 M, 13.9 mL, 18 mmol) was added at -20 ºC and the reaction mixture was stirred at -20 ºC for 24 h. The solution was then cooled to -78 ºC and a solution of triisopropyl borate (8.3 mL, 36 mmol, 6.0 eq) in toluene (10 mL) was added. The reaction mixture was stirred at -78 ºC for 1 h, allowed to warm to 23 ºC, and stirred for an additional 2 h. The resulting slurry was then poured into 1 M HCl solution (50 mL) and stirred at 23 ºC for 30 min. The layers were separated and the aqueous layer was extracted with ether (3 x 75 mL). The organic layer was washed with brine, dried with MgSO 4 , and concentrated to give a yellow oil. The product was purified by silica gel chromatography (5 % MeOH in methylene chloride). Crystallization of the pure product by dissolution in hot ethyl acetate and the addition of cold hexanes afforded 2-Formyl-4-methoxyphenyl boronic acid (549 mg, 47%) as a white solid. 1 2-Carboxy-4-methoxyphenyl boronic acid (110 mg, 0.561 mmol) and pinacol (70 mg, 0.589 mmol) were added to a flame-dried round bottom flask equipped with Dean Stark trap and a reflux condensor. Toluene (6 mL) was added and the reaction mixture was stirred in refluxing toluene for 20 h. The reaction mixture was allowed to cool to 23 ºC and the toluene was removed in vacuo to afford a yellow solid. Ether (5 mL) was added to the reaction flask and stirred for 30 min. The filtrate was concentrated to afford 8d (141mg, 90%) as a white solid, mp 170. 10b: (2-(methoxycarbonyl)phenyl)boronic acid (500 mg, 2.78 mmol), pincaol (328 mg, 2.78 mmol), and toluene (5 mL) were added to a flamedried 25 mL round bottom flask equipped with a Dean Stark trap and a reflux condensor. The contents were then heated to reflux for 24 h under a nitrogen atmosphere. After cooling to 23 ºC, the contents were concentrated and the product was purified by silica gel column chromatography (15% ethyl acetate in hexanes) to afford methyl 2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzoate as a colorless oil (648 mg, 89 %). 1 
11:
This borylation procedure was performed on a similar compound. 4 An oven-dried 10 mL schlenk flask was brought into the glove box and methyl 3-bromobenzoate (100.0 mg, 0.465 mmol),
CO 2 H pinB

CO 2 Me
Bpin bis(pinacolato)diboron (127 mg, 0.508 mmol, 1.1 eq.), PdCl 2 (dppf)•DCM (20 mg, 0.024 mmol, 5 mol %), and KOAc (140 mg, 1.40 mmol, 3.0 eq.) were added. The reaction flask was sealed with a septum and removed from the glove box. The reaction flask was purged with nitrogen (3x) and dioxane (2.4 mL) was added. The reaction mixture was then heated to 80 ºC for 24 h under a nitrogen atmosphere. After cooling to room temperature the reaction mixture was filtered through celite, and the solid was washed with ethyl acetate (100 mL). The filtrate was then washed with water (2 x 100 mL), washed with brine, and dried with MgSO 4 . After concentrating, the product was purified by silica gel column chromatography (10% ethyl acetate in hexanes) to afford methyl 4-(trifluoromethyl)-2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzoate as a light yellow oil (114 mg, 93 %). 1 Methyl 3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzoate (114 mg, 0.435 mmol) was added to an 8 mL vial and dissolved in THF (2 mL) under an argon atmosphere. Aqueous LiOH (2 M, 0.50 mL, 1 mmol) was then added at 23 ºC and the reaction mixture was allowed to stir at 23 ºC for 18 h (monitored by TLC). After the reaction reached completion the reaction mixture was diluted with water, acidified, and extracted with ethyl acetate (3 x 50 mL). The organic layer was then washed with brine and dried with MgSO 4 . The solvent was removed to afford 11 as a white solid (79 mg, 73%); 1 
General Procedure for the preparation of silicate benzoic acids 7a-7d:
The ortho-lithiation procedure developed by Comins and Brown was followed.
9 N,N,N'-trimethylethylenediamine (0.82 mL, 6.4 mmol) was dissolved in dry THF (16 mL) under an argon atmosphere and cooled to -20 ºC. nBuLi (1.3 M, 4.8 mL, 6.2 mmol) was added dropwise at -20 ºC and allowed to stir at -20 ºC for 15 min. Freshly distilled aldehyde (0.73 mL, 6.0 mmol) was then added at -20 ºC and allowed to stir at -20 ºC for an additional 15 min. An additional volume of nBuLi (1.3 M, 13.9 mL, 18 mmol) was added at -20 ºC and the reaction mixture was stirred at -20 ºC for 24 h. The reaction mixture was then cooled to -40 ºC and freshly distilled TMSCl (4.57 mL, 36 mmol) was added dropwise. The reaction mixture was stirred at -40 ºC for 30 min and 23 ºC for 30 min before being quenched by pouring into 50 mL of 1M HCl. The mixture was extracted with ether, washed with brine and dried with MgSO 4 . The yellow residue was purified via column chromatography (0% to 5% ethyl acetate in hexanes) to afford the pure product as a colorless oil.
The oxidation procedure developed by Schultz et al. was followed. 10 The 2-trimethylsilylbenzaldehyde was (2.6 mmol) added to a 50 mL flask and dissolved in mixture of acetone (7.2 mL) and water (1.2 mL). The solution was cooled to 0 ºC and KMnO 4 (0.50 g, 3.2 mmol) was added slowly with rapid stirring. After 5 min the reaction mixture was allowed to warm to 23 ºC and stirred at 23 ºC. After completion of the reaction (monitored by TLC, about 1.5 h), acetone was removed in vacuo and the concentrate was dissolved in concentrated Na 2 SO 3 and filtered through celite. The solid was washed with DCM (100 mL) and water (50 mL). The filtrate was acidified (pH ~ 2.5) and extracted with DCM (3 x 50 mL), dried with Na 2 SO 4 , and concentrated to afford the pure 2-trimethylsilylbenzoic acid. 
10a:
The esterification procedure that was previously described was followed. 10 2-Trimethylsilylbenzoic acid (75 mg, 0.39 mmol), potassium carbonate (133 mg, 0.958 mmol, 2.5 eq.), acetone (3.5 mL), and dimethyl sulfate (90 µL, 0.96 mmol, 2.5 eq.) were added to a flame-dried 10 mL round bottom flask equipped with a reflux condensor. The reaction mixture was then heated to 56 ºC for 24 h. After allowing to cool to 23 ºC, the reaction was quenched by the addition of water (1 mL) and stirred at 23 ºC for 1 h. The reaction mixture was extracted with ethyl acetate (3 x 20 mL), washed with NaHCO 3 , washed with brine, and dried with Na 2 SO 4 . The ethyl acetate was removed in vacuo to afford methyl 2-trimethylsilylbenzoate as a colorless oil (72 mg, 90 %).
1 H NMR (400 MHz, CDCl 3 ) δ 8.00 (dd, 1H, J = 7.6 Hz, 1.6 Hz); 7.69 (dd, 1H, J = 7.2 Hz, 1.6 Hz); 7.50 (dt, 1H, J = 7.2 Hz, 1.6 Hz); 7.42 (dt, 1H, J = 7.6 Hz, 1.6 Hz); 3.91 (s, 3H); 0.326 (s, 9H). All spectral data match those that were previously reported. 
